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A FORM INiSl H ATlKItt PIL M OF LOW DIF1 FCTRIC 

r.ONSTANT GAS CONTG. H 2 0/SIUCON-COhTTG. ORG. 
COMPD., FLOW RATE RATIO 6 OR HIGHER, PRESSURE 
1.5 TORR OR HIGHER. F=13.56 MHZ. 400*C OR BELOW 

B. ..PLASMA TREATMENT HE. HE-H 2> AR, AR-H 2> H 2 OR 
DEUTERIUM, 1.0 TORR OR BELOW. F=380 KHZ OR 13.56 
MHZ, 375X OR HIGHER 

C. ANNEALING N 2 OR INERT GAS. IN AIR. 400"C OR 
HIGHER 

TREATMENT 

E. WATER RESISTANCE TREATMENT TREATMENT GAS 
HAVING CH 3 GROUP, IN AIR OR VACUUM. 375*C OR 
HIGHER 

F FORM T.U BARRIER INSt Jl ATING FH M GAS CONTG. 
H 2 0/SILICON-CONTG. ORG. COMPO.. FLOW RATE RATIO 

12 OR HIGHER 

FA. . .PRESSURE BELOW 1.0 TORR. F=380 KHZ 

FB. .. PRESSURE 1.0 TORR OR HIGHER, F=13.56MHZ 



(57) Abstract: A process for producing a semiconductor device in which while maintaining the functions of an insulating film of 
^fr low dielectric constant, incorporation of nitrogen in the formed film can be avoided. While holding the flow rate ratio of H 2 0 to 
^5 any one of silicon-containing organic compounds having a siloxane bond or a CH 3 group at 4 or higher, film forming gases having 
{k| the pressure thereof adjusted to 1.5 torr or higher are converted to plasma and reacted to thereby form an insulating film of low 

dielectric constant Thereafter, the insulating film of low dielectric constant is either brought into contact with plasma of treatment 

gas containing at least any one of He, Ar, H 2 
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and deuterium or heated at 400°C or above in an atmosphere of nitrogen gas or inert gas. In the formation of a barrier insulating 
film, the flow rate ratio of H 2 0 to a silicon-containing organic compound is held at 12 or higher. 
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F,XteC x H y B 2 (x, yteO «HU x = y=0£l&<. ) XteIE<Dgi&> z 
«iE©^) £»lLTfc£^o Utile <fc!K CuA'UTHilitlit^i 

^r*»-ft:^x«cH,s*wrs'> , jn>^wai^'&«j^, c x H y , c x h v f z x 

i\^mhvx^y\zm^r^(D^m^^z\t.-mx^^>o 
( i ) isutt>m&*irt* 9 sv 3 y^^mt^m 

(a) Ffc^SfcWfr&tt 

^\^-y-^^;i/> 5 >'D^it> (HMD SO : (CH 3 ) 3 Si-0-Si(CH 3 ) 3 ) 
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^J-^-y^u'fY'y-yXi^y (OMCTS) 
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I 

Si 
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I 

Si 
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CHa — Si — 0 — Si — CHs 
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*>7?*?')VhVi'U d e"V-> (OMTS) 
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I I I 
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I I I 

CHa CHa CHa 



^y^^p-ytruT-y^^u^y (tmcts) 
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Si 
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(b) FS*tMfr&*J 
±|B (a) ©ffr&toKl^T, (CH 3 ) SFKB^Jfe 

(ii) C x H y , C x H y F,XteC x H y B z 

(a) C x H y 
C 2 H 4 

(b) C x H y F r 
C 3 F 8 
C 4 F 8 
CHF 3 

(c) C x H y B x 
B 2 H 6 

(iii) CH 3 »^Wt-^^U3>#WW^^^CH 3 »* : fr-r^>M^X 

(a) _hfH ( i ) 0^J3 >^tfW^» 

(b) ^^;U->7> (SiH„(CH 3 ) 4 v.n=0 7iS3) 

3^1/ ~> 7 > (SiH 3 (CH 3 )) 
5? * 7 > (SiH 2 (CH 3 ) 2 ) 

hU^^;^>9> (SiH(CH 3 ) 3 ) 

^h^^^;i/>'^> (skch 3 ) 4 ) 

(c) 7;^^'>^*tti^« 
i^^Uv** h^S^V (Si(CH 3 ) 2 (OCH 3 ) 2 ) 

^ ^P^X h 3r ~> v' 7 > (Si(CH 3 ) 2 (OC 2 H 5 ) 2 ) 
*5\M/HJ ;* h^r>">^> (TMS:SiH(OCH 3 ) 3 ) 

(1) 
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^xtc vDfticj: D&Toriat*#T!»dEsnfc. h 2 o#;« 

mXmt. ¥ff¥tl77X7iiCVDitS:ffl''^ NH 3 £$t*5 0 Osccm 
T?iXl/tJ(fXE*£ 1 TorrtOWSE U ffiiftffc 1 3 . 56MHzT100w*I 

i ) 

(i) tmnxtkit 

HMD S O^SXMM. : 5 0 seem 
H 2 0#Xflit» : 200—1800 seem 
^Xffi^J : 1. 7 5Torr 

(ii) ^X^it&flr 

mm&miJO 3.56MHz) PHF : 3 0 0W 

i&m&ntimoKHz) p lf : o w 

(iii) »Bttn*ftmft : 3 7 5°C 

l^i? : 7 0 0 n m 

(iMHz» taw©H t o^^*«tt#tt&»iaEbfcts**i64Hfc*-r. sm 

TSl/fcS^^t. |WJD< > #t$ftteH 2 0#X^* (seem) 
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©He-Ne £ffl^T80J£bfc. ^T©^JS^JTfePIDo 

5 $n©2itg$n5. )^^dt^T#^>o feT, ±fBJ£^f«^(k(1MHz)) 
S.I^«^@(ke)^ J: D , k(1MHz)=ke(m^#@)+ki(-r j->ft@)+ko(M\»]ft 

10 £Q3iI,h;^-e#3 0 

M18 0 Osccm©$SfflT&£D^tte&^ofco ^-©H 2 0^^*©2 0 0 

1 5 ic*tr s h 2 o (owimft &4&±tv rcmmx & z> o 

m$rm\t. H 2 ofixffimiztt-Tz>fowm*'\^<. 1. 3 8 75s 1. 

3 9gtt$0> ifcBfm^£ja#r^<D2fH (#91. 9) ©iaUUt^ J£i£ 

(2) m2mmm 

^«fe#tt<£rP^^^J6, C 4 F 8 #X^*£^fb£-tirfco fg 2 HiJSW^^T'k, 

25 ^©m^^^bfeo 
(i) f&mx^tkft 
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HMD S OtfT^tfLM : 5 0 seem 
H z O;tf 7>8iSS : 1 0 0 0 seem 
C 4 F 8 ^X^» : 0~5 0 seem 
^TsJBE^J : 1 . 5 Terr 

(ii) 

Ji^^m^(13.56MHz)PHF : 3 0 OW 
<g^^«*(380KHz)PLF : OW 
(iii) &Kto&t&& : 3 7 5°C 

Ov) risjKsnfc^unvftflsii 

mm : 5 0 0 nm 

c 4 F i ^f^««ik#tt&ii*bfctt*** 5 hk:*?-. n 5 motamommtm 

"To |hIC<, #t$fcteC 4 F 8 ;tf;*gitS (seem) 

»tt|gl^Jfi^i:a^C<, ^2. 9T&ofc 0 Jt««#teWU C 4 F 8 
#*«Ste^rs##m*4>fc<* C 4 F 8 #;«*07?;S5 0 seem cDigBT* 

B»f*ttl.3 775S1. 3 9*i#6tlfc. Jfc««*i:JBtf*© 2^<Z) 

(3) fg3inwy 

He-H 2 y^XTMS^Hff^T'^tt^ilJ (JtB§«3^ ®*T*) KlOV^TiiaEbfc. 
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( i ) j&mxx&ft 

HMD SOfi7>ffi.M : 5 0 seem 
5 H 2 0#7^* : 200 — 1400 seem 

#XJBE7J : 2. OTorr 

(ii) ^7X7ft*# 
iSjgi£«*l(13.56MHz)PHF : 3 0 0W 

4£J^&tt;fr(380KHz)PLF : 0W 

10 on) mmamum.: 2oo°c 
Ov) mmtsnrzi/vaymfcm 

j^p : 7 0 0 nm 
( i ) 

15 : He ICH 2 * 3 %^$^c^X (He-H 2 ( 3 %) <h^c) 

tfXffi* : 0. 5 Terr 

(ii) y^X^fctfM* 

PHF: 4 0 0W 

(iiO mmmum : 3 7 5°c 

20 (iv) $&31I$H : 2# 

25 &mtH 2 OXXffim (seem) B«K #Wte/&^> ^7X7fflIW© 
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Stt#fttt4>fc<* H 2 O^X^*2 0 075M1 4 0 Osccm £>S5fflT&£ O^-ft! 
tefcfrofc. HO.fct? tC y9XT«ftaiC«k*Jt««*fi«©»*tt*bVi. 

5 lfcfliinbfc. H t o^fxaE*ic*fr*<fe#tt«^* i ofc. tot, 
7 r 9X^«kaic«kDH:»«*^a*f*©2* (»2. 3) fcofc. 

T#fco ^X^5aS^«fcOC-H^O-H35«^JR^&l»*Sn-TJtBI 
(4) Sg4SH«J 

ti^C, 4HK3 l©±fcCu/tU7l6MT»*^U3>*fc»l3 2*^b 
IV) 

( i ) 

HMD S OtfT.^tJt : 5 0 seem 
H 2 O^XtSt* : 0 ~ 2 0 0 0 seem 
tfX&tl : 1. OTorr 
(ii) ^7X^ft*# 

i^Jl^m*(13.56MHz)PHF : 0W 
{g^^*(380KHz)PLF : 150W 
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on) mmm^m: s 1 5°c 

(iv) M$nfcy'Jn>M 
MM : 5 0 n m 

mV<* ii«H 2 O^Xl! (seem) 5r^To 

m7m\Z&n\t. H 2 0#Xgit»rfWe-4 0 0sccm^T»H 2 O^»StaO^ 
2in££fcK:J£^«^ ! b*i;!J0bfco Wt>. H 2 O#;^*0sccm TJ£M«^3 . 7 
~T?&-z>fr%<Dtf. H 2 0#7.^*4 0 OsccmTJtSfM^. 2tfoofco H 2 0 
M14 0 0sccm«fc^)^^l6fflT^ H 2 O^Xtftt»©^iP<t t fe^ltM* 

jg#T^K;g3UTte> H 2 0#X»ft»£WE-4 0 Osccm £-eteH 2 0#X 

o#*«e*4 o osccm HtOtfxffimvnmtiihizWPVfco mt>, 

H 2 O^Si4 0 0sccmTl. 6 6T»o&W, H 2 O^Xtll2 0 0 0 
seem ex. o 

(i) #BHC#X : N 2 

(ii) SttiS^ : 4 5 0°C 

(no Mi^Fi : 4mm 

* vmM *m 8 m iz^-r. m s m <omm ***** b * b -c* b & u - * 

(A/ cm 2 ) £tkU «Mlte»SB&9*C£bfc«l l Mftfle (MV/cm) £^ 
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\z\zmR&m&&^tz\?>7?, Mmz±t>±.f)^^m^^ntc a z\<Dz\t&c 
5 t> mmm<DH 2 o$xwtm6 o osccm ^(D^ofsMmtmM^n-t, 
ffi,me> o osccm i^±t^omm^ cun'j7»tl©«^tni/, s^u 

(5) ^5ll^J 

Mtmc<mm3 i(D±\zcu/^v7mmmx^^^^^>m^s 2a« 

b7c 0 ^©->'j3>^I3 2aH ^7XT C VD^C J: 0 OT©^MfrT 
^3^»J^^Tt), S/Un^'fbMcD^mtu^, ^l^WJ^I^a^^T 

(i) 

HMDSO#Xftt» : 5 0 seem 
H 2 O^X0St* : 1 0 0 0 seem 
20 C 2 H 4 fi7>ffi.m : 0-3 0 0 seem 

#XJ£*/ : 1. OTorr 
(ii) ^7X^# 

^M^m^(13.56MHz)PHF : 0W 
<£^^«^(380KHz)PLF : 1 5 0W 

25 (in) &&mtmm : 3 7 5°c 

(iv) ^tlfc'>U3>tM 
JUJP : 5 0 nm 
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HC<, ^$ftteC 2 H 4 #X*fft» (seem) 

4. 3 75M4. AUmx-imVTco &43» Ilr$CitT{l C 2 H 4 
^<h<ht>fc*l*Ufc 9 C 2 H 4 ^St0sccmTl. 6 2^ofcfe© 

C 2 H 4 ^i3 0 0sccmtl. 7 1<h&^£io 

mm. (A/cm 2 ) ^^MS^OT^bfc®!?-^ (MV/cm) 

Cu^t-^l£miait^^^©C 2 H 4 ^X^»^#b75:V^i^ 
(6) ^6WJ 

|W| b < 3 1 <D Jt C u A U 7iiWTS5 ~> U 3 >m<bm 3 2 bfc„ 

fco si6*jfi^jKi^viT'b, '>un>m^m©^mftfr^, 
(i) 

HMD S 0#7>^» : 5 0 seem 
H 2 O^X^» : 1 0 0 0 seem 
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$7>}£tl : 1. OTorr 
(ii) ^5X7W 

!^Jl}£m2Kl3.56MHz)PHF : 3 0 0W 
{g^m*(380KHz)PLF : 2 5W 

(no mmat&mi: 3 7 5°c 

MJS : 5 0 nm 
3. 9T?&^fco 

( i ) ^ffl^X : N 2 

(ii) »Kft)M9JS : 4 5 0°C 

(ho s&wmm : 4i^w 

(A/cm 2 ) §j*U «W*liaai«DT?*bfc«*3IK (MV/cm) 
»1 5ilI<fcnH iJ-^ttlMV/cm^l 0- ,0 ~1 O-'A/cm^I 

z.£*mw&-rz>zttf'v%r£o cuw *tdKHJttB:&fc#Tsj£iiiti* 
mz. mi 2® (a) ~ (g) ^#itt 4 ^mm(Dm2(DmM(Dmm\z%^ 

%1 2m (g) tt, *5S^©ai2©^«S©^IB^«S¥*#S«Sr5K"rWfl5EI 
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sio 2 mfrzt£&i&mn^&^'tz>3£tcz>mwLm (&nnm%&mm) 6 2 at, 
mmm 5 o nm® sio 2 mfrztzzn i <D±M$mm (cunu tw) 6 3 
5 a i^a^nx^^o T^sa^s^^M 6 2 srSirr^-raiE^ 6 4 

^ne>05±tifT*— ;i/6 d,i)m^nrzMummmmm,e 6 <h±si5@B^6 

@3i^li^«6 6«MJ?^5 0 nm©Si0 2 ^e>^^H2(DT^a« 

(cnjvjrmmm) 6 6 at, mmms o o nm(Ds\o 2 m^^t^^.mmm 
^mt^r^mmm mmnmmmm) 66bt> mmm 5 o nm© sio 2 m 
frt>tzz>m2(D±^umm (cu^vrmmm) 6 6ct^^m^nx^^>o 
15 ±ffimmm&mmmQ 7\t, mmms o o nm© s\o 2 mfrt>tez>&winm&^ 
-?%3ifcz>mB.m u&nmmmmm) 6 7 at, mmm 5 o nm© sio 2 

&3fg3<D±gM£«Ji (CuA'UTW) 6 7 b£/^£$iJ&£*lT^3o 
20 J;<^e»nfc^T;i/^^>^^^i9^ftiaihmT^^>TaNm7 o atm 

m7 obtfriz>-&z>mmmfc7 o tmc<m&mR±MT*&&T awm7 o at 
mm7 0bt^^fs:^±umm7i^—wm\zm^^nx^^ e ^tx, s_l 

sni2Ei (a) ~ (g) &^mvT*mw<n&2<Dmm<Dmm\zmz>¥ 
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st\ ins (a) \z7K-?&5\z, f&mmwv^yrtitoK&foQ i«t 

AU 1±K, i£m«^^W-r§mjP^J5 0 0nm©SiO 2 lll6 2Sf^ 

5 0 seem, H 2 O^XSSE»Sl 0 0 0 scemtt, *BE* S 1 • 7 5Torr 

tf*. J«P^0^7X7fll*m i«3 8 0 kHz©fiMf^ (P 
LF) SBttmrT, J^i&ifcl3. 5 6MHz©TO«* (PHF) £3 0 0WEP 

mrr*. a&Ri&ft*3 7 5°c£-rs. £©&**#»» 

--;v$as<h, »j»©*M»£*k3£, «j£+-c©cH a ***rr**aa;*f 

^y^XTCVD^lCJ;0> Mm® 5 0 nm(D Si0 2 )H (CuAU7iil) 6 
3£^j&-T£o jfcfflfctfX&frfck HMDSO#7vd?t»£ 5 0 seem, H 2 0#7^ 
i^lOOOsccmtU fO^EASl. 0Torri-r«>o ^I^O^^X 

I9ftftl3. 5 6MHz©»l* (PHF) ^ElttBtf, 
t3 8 0kHzCDWt* (P LF) £ 1 5 0 WRUHlTS. £7c, 
3 7 5°Ctt§. £©j£BI&#teU tBl©*lfi©^tt©JS4SfeJfi«©J«l)MfefF 
IVtfflS-T*. /&M£*lfcSi0 2 M6 3te, Jl&&lMHzT$JSbfcJ£l5i«^ 
J&WE-4. 2t^0, iW4MV/cm©t#'J-^Wl O^A/cm 2 

^>m^SS&6 lS^SBfc^OtiiU Si0 2 M6 3_tfc<b^ii 
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K^-f<k3K:, ?^7 3a«t5. H©£#, Si0 2 H6 3te^ii£^£& 
firrzz.tifi'V&z. X^T% 1120 (b) \ztfT£o\z, T7^'7 3al:i 

^TSi0 2 igl6 3#.tf 6 2*Xyf>^l/TE»t6 4SMt5. Si0 2 M6 

6 5bS«»^T, TaNl^Tal6 5at, ffll6 5b^^STgS 

*-©«!£#&«. ¥fT¥ti^7XvlgCVDgf^fflV^ NH 3 ^§f£S5 0 
0 scorn T»AbT#XJBE:&&lTorrfcPS&U JS»*13. 5 6MHz©l* 
^DDlTNH 3 §^7X^bt, S«6 1 £3 7 5 °C»^bfc^T^ 6 

^IggOf t>All^tSt6 1«AU 1120 (d) ^-Ti:5 
\z, TaBE*6 5&*«TSSiO I «b^6«:*«** (Cu;tUT«WM» 6 6 
a^f^fS, #«JS6 6aK:WU HMD S 0#X$St»£ 5 0 

seem. H 2 0#X««£1 0 0 0 seem, C 2 H 4 #7^»£ 1 0 0 seem fcU * 
©tfXEEfcSl. OTorri-T^o )jai^X©^7X7ftftfttt, ^#13. 
5 6MHz®»3»«* (PHF) £EPJ&nirf\ HS»3 8 0 kHz©fim« 
*| (PLF) ^1 5 OWEPip-T^o &l£i!SS£3 7 5 0 CWo £©/&M 

& i <Dm&<D&m<Dm 5 ^jg^j©^^#v^ffis*rso 

H©«ii6 6a±l:, GttM!6lfcK6 6 fit 
jp^j 5 0 0 nm© Si0 2 0tft> 5ft£t&iMR (MMWIMMil) 6 6b, 
#9 5 0nm©SiO a (C uAU 7I&SWR) 66c&, 1*3 C 3^ 
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mammekfttmcfrzo emmse cimu §ii6 6a©M^ 
sio t ut^63tes«MMi mmnmmmm) 6 7 a, r# sio 1 »i*>sfc*«wi 
10 *mr6 2©j$nt*fK »«riawft©K©««*#in^t'r»- ummb 7 b 

tit, ^116 6a0«#t^i;m= 
(e) 7bS^12H (g) fc^-Tcfc^^, &< ft 5nfcTa7^'»ftK± 

15 aHkiittwr*. 

(e) (^t^^fc, ?X^7 3bWn. d©<fc^, ««»6 7btt£S* 
v^M7 3b©SMHR*W:a*K:J:a3B«l«:**R** s *li 

3 bWTSctms. 

3fcV>T, l^^b«l7 3b©llP«ftaUT«*»6 7bRt«e«llt6 7a, « 
6 6 6 bSly^U J|ji£-££o uniditK 12^« 

M«WK 6 6 © o %®mm 6 6c Rtf £fcS*6*lB! 6 6 b £N □» 6 8 
25 tl§o 

^ii6 7b±»i/^MMt» la^^^i"^^^^ 

HSPSB^MgU mi 20 (f) \Z7*-r&5\Z, •7X^7 3c«t5. -© 
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6 a\Z3tm&'£&teWr?* 3 c ©»«JRfcfcfc£*fc:<k£5flS'.lfc& 

^#!B©WP«*«*J:3fcJBJ*3n*. #VVT!\ 7 3 c©!N?Pg&£jIb 

Tfi«16.7bRO!|i«l6 7 aSXy^U H:5I£-tf£o -©i^ Tifc 

10 166 cTl7f>Wi$n5. CWciO, ffi«l*&*&ByBI6 7 \zMWM 

15 1120 (g) ^-r«t5i^ TaNl^Tal7 0a§t7« 

(D±\zMm7 ObSI*&A/T?, ^##7 0 <h±SBS2$l7 1 £*_t 

^mtfj^, «JK6 5 b^®cDto^s^#tiwiD^#T, mm7 0 bgl® 

20 cDM#LS£fT^> mMfflkm&W^lsfro ftSI6 3X«6 6 at^D 

62a, 66b, 6 7afi, mi <DmM<DmWi<Dm 1 ^Jfi^©j£IJI£# 
T^^nT^Sfcib, £fc*«MMH6 2a, 66b, 67att2. 5 ^T©« 
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i§m¥£WU ^Hft^lO^oTl^. ^116 3a, 6 6 a, 6 

' 6c , 67b, 7 2f^i (omm^mom 4 msw, 5 mmmof&m&ft iv x 

Lfrfc, g®ti{tit»16 6b, 6 7aWI16 6a, 6 6c, 6 7b 
;i/6 8, Rtf-LgB@&8£l£6 9 ZmtfrtTZmz. 73c» 

10 6 9 fc*XSfc»*LTVi5. BPt^ §116 6 cttifc§HI16 7 a 

lft&;:Xy^>^t~3I^CX-/^>^£n&il&^l6 7 a(DTMi:75:^o £©3BgB 

ti-rSt^fefC, 6 b©jg*JX>7^>^^*fT^^X^ibTW 

15 ^attrr^o 

mi 20 (g) <3D^^«t^JUO^^, I3©^l©fl£i§^S 

20 wizmm-r&^ttfT^Zo 

^(Dm&, ttz>wmwks 2 a, 6 6 b, 6 7 atf*mMmm<D&mmmmmm 

tC^b, Ml6 3a, 66a, 66c, 67b, 72^^5S^CDAUT 

mi2s (a) ~ (g) <D*Mtemw<Dmm*&£Mm<Djim*, 

Z.<Dm-£> ±fc5lfiii6 2a, 6 6 b, 6 7 a ^J^-r^^SI«^^m«T 
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c i ) f%mxx0kw 

HMD S Otf Xtfc* : 5 0 seem 
H z O#7>8iE4 : 1 0 0 0 seem 
: 2. OTorr 
(ii) ^7XVfl3*fr 

^^m*(13.56MHz)PHF : 3 0 0W 
<M2£tt#(380KHz)PLF : 0W 

(ho mmum^m 3 o o°c 
Ov) ^i$nfei/'j3>tfti 

Mi? : 7 0 0 nm 

§fr5. fi!63a, 66 a, 66 c, 67b, 72t^WJ7 

i&Mitt£ i ©^5s©^©m 6 vi T^ts. 

&±©J;5fc#f§91©Sg3 ©3iEW©J*«fc«kn«, ±SB*M&#-eteBi***fi 
?5:^|gH©±fB^©^©^S«Cl©^©*5H^*n^o 

mm** #2©£js©jBircwu ntczmmm mmmmt&mm) 6 2 a, 6 

JHEbTjafflTSClt^T**. ^3©HJfi©^fc*5^S, £fc**6* 

til «£«f 62a, 66b, 67a ©j£JR$feftta* IS 1 ©^J6©fl&tB 
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®mm (CuA'UTiil) 6 3 a, 6 6 a, 6 6c, 6 7b, 7 2© 

O t> tttlfr-t H 2 o U 3 >-£*W*ffr&« KSti" & h 2 o ©«E 

*Jfc£4£U:{~, 3^^Xffi**l. 5Toir«±fcfr*±5fcilS&bT&Bl# 
10 XSMb, *©ri«W^fc»*U<HJlWlMHza±©K»*«*ftH«lD 

5. J&flg^, H e f b < I^St 1 MH z *i(Dt7JS:M0 bt 

15 f£«3M81»C:j3^T, 2. 475M2. 5 fc«V>JfcBHM&*M*b^. 

20 

b, 2 0 075M4 0 0°Cfc#iabfc3£«±K:fiJtJKUT^«». «±©^IR*fr t"^ 
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if 3& <d m ffl 



1. iyu^>m^mr^^^^y^mmmit^mx\-iCH 3 m^m't^zy 
10 -r£x©£, 
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